Considering that MAPK (mitogen-activated protein kinase) signaling pathway has an important role in the progression of inflammatory cytokine secretion in type 2 diabetes mellitus (T2DM), we have recently investigated the reported genetic polymorphism from genome wide association study in MAP 3 K 1 (mitogenactivated protein kinase kinase kinase 1) in diabetes as an important member of MAPK signaling. This study aimed to investigate the possible association of rs10461617 at the upstream of MAP 3 K 1 gene in an Iranian casecontrol study with the risk of T2DM. The study population was comprised of 342 unrelated Iranian individuals including 177 patients with T2DM and 165 unrelated healthy control subjects. Genotyping was performed using PCR-RFLP and confirmed with sequencing. In a logistic regression analysis, the rs10461617A allele was associated with a significantly higher risk of T2DM assuming the log-additive model (OR: 1.44, 95% CI: 1.01-2.05, P = 0.039). In conclusion, we provided the first evidence for the association of rs10461617 at the upstream of MAP 3 K 1 with the risk of T2DM in an Iranian population.
Materials and methods

Subjects
The study population was composed of 342 unrelated Iranian individuals, including 177 patients with T2DM and 165 unrelated healthy control subjects who were defined based on the WHO criteria and matched for age and gender (15, 16) ( Table 1 
Statistical analysis
Fisher's exact test was applied for significant departure from Hardy-Weinberg equilibrium among patients' and controls'genotyping and all statistical analyses were performed by R programming language (version 3.1.0) (18). Additionally, student t-test was applied for evaluating differences in clinical variables and demographic characteristics between the patients and controls and Pearson's χ 2 test was used for categorical variables. Multivariate logistic regression analysis was performed to control age, sex and BMI category. The association of rs10461617 with T2DM was evaluated using logistic regression analysis which was implemented in the SNPassoc package (version 1.9-2) and distribution of genotype frequencies was analyzed under five genetic models (codominant, dominant, recessive, overdominant and log additive). Odds ratios (OR) together with 95% confidence intervals (95% CI) were calculated and a p-value< 0.05 was considered to be statistically significant in this study. Table 1 shows the subjects' clinical characteristics and demographic data. The patients and controls in this study were matched for age and sex. According to the results, the patients had higher levels of BMI and FPG than those of the controls.
Results
Population characteristics
Association of rs10461617 polymorphism with
T2DM
The genotype frequencies of rs10461617 are presented in Table 3 which were not significantly deviated from Hardy-Weinberg equilibrium among the controls (P value: 0.22). The distribution of genotype frequencies in different modes of inheritance for rs1046167 in the patients and the controls is presented in Table 4 . We found that MAP 3 K 1 rs10461617 was associated with increased risk of T2DM assuming log-additive modes of inheritance (OR: 1.44, CI: 1.01-2.05, P = 0.039) ( Table 3) . Given that SNPs of GWASs were used as "tag" markers of functional variants located at that haplotype, the next major step is to evaluate other linked SNPs to find strongest variants and finally identify causal genes (23) . In other words, due to linkage disequilibrium between particular alleles at each haplotype, any SNP at defined loci, tend to be co-inherited and as such it is needed to define causal variants at each proposed GWAS locus with fine-mapping in different ethnicities and functional studies (24) . While it is known that T2DM is an inherited disease, the heritability of GWAS variants that are primarily derived from European ancestry studies, is still obscure in Iranian population.
Among these, a variance in the upstream of p38 in the next step (13) . This signal transduction also affects insulin pathway in beta cells to regulate blood glucose levels (26) . In addition, MAPK and 
